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Radiofrequency Ablation In Ventricular Fibrillation
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Ventricular fibrillation (VF) is the most common arrhythmic cause of sudden cardiac
death. The present recommendation for prevention of VF is ICD implantation. However, ICDs
are costly; the shocks they give are often very uncomfortable for the patient and they may need
reimplantation if there is battery depletion. Radiofrequency ablation of VF was pioneered by
Haissaguerre! and is presently being tried by many investigators.

VF is triggered mainly by an ectopic impulse falling in the "vulnerable" period and it is
maintained by multiple reentrant wavelets. RFA of VF aims at controlling the trigger, that is, to
eliminate the ectopic focus.

Idiopathic VF

Idiopathic VF is a VF occurring without structural heart disease or ECG abnormalities. It
is precipitated mainly by ventricular premature complexes (VPCs) from the Purkinje system. On
reviewing 34 reported cases'-%, it was found that 27 cases (79 %) were from the Purkinje system,
6 cases were from the right ventricular outflow tract (RVOT) and 1 case, reported by Tanimoto
et al®, was from the tricuspid annular region of the right ventricle (not from the overlying
Purkinje fibers).

The optimal timing for the mapping/RFA procedure is when the patient has frequent
VPCs. The origin of the VPCs is localized by mapping the earliest site of electrical activity (if
there is no spontaneous VPC, pace mapping is needed). Purkinje origin is identified by the
Purkinje potential occurring before the VPC. The Purkinje potential is a sharp spike of less than
10 msec duration. If the VPC is occurring without a Purkinje potential, it means that it has a
muscular origin.

In Purkinje VPC leading to VF, compared to RVOT VPC leading to VF, there are fewer
VPCs, but these VPCs are more likely to cause VF. The former is more likely to be multifocal,
necessitating more time for RFA compared to the latter, which is usually unifocal. The site of
origin of the VPCs is ablated till VPCs cease to occur. In the case of Purkinje VPC, abolition of
local Purkinje potential is another procedural endpoint. At the time of ablation, usually there is a
transient exacerbation of VPCs, which can rarely cause a VF.

The VPCs could be successfully ablated in all reported cases. There is a low chance of
recurrence (of about 9 % over a mean follow up period of 22 months). This is certainly due to
the limited and endocardial location of the targeted tissue.
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VF in post myocardial infarction patients

The site of origin of the VPCs causing VF in post MI patients is the Purkinje network in
the border zone of the infarct. After MI, the Purkinje network is only partially ischemic as it is
nourished by blood in the ventricular cavity. This makes it electrically unstable, leading to VPCs
and subsequently VF.

Usually VF in post MI patients is medically manageable and not recurrent. Only rarely is
it recurrent and drug refractory necessitating RFA. The ectopic foci in the Purkinje system can
usually be readily localized and ablated. RFA was successful in all the reported 17 cases’ .
There was a low recurrence rate of 6% over a mean follow up of 10 months.

Very recently, a case was reported, by Takahashi et al'2, in which VF in a post MI patient
occurred from VPCs from a focus in the right ventricular myocardium (not from the Purkinje
network). The focus could be successfully ablated and there was no recurrence over 4 months.

Brugada syndrome causing VF

In Brugada syndrome, VF is caused mainly by VPCs from the RVOT. Ablation is highly
successful and durable. In 4 out of 5 cases of RFA reported for Brugada syndrome, the VPCs
were from the RVOT, while in the remaining one case, it was from the Purkinje network!#-1°,
The VPCs could be successfully ablated in all cases and there was no recurrence on follow up
(mean 17 months).

Long QT syndrome leading to VF

In LQTS leading to VF, out of 4 reported cases, in 2 cases the VPCs were from the
Purkinje network, in 1 case it was from the posterior fascicle and in 1 case it was from the
RVOT. In all cases ablation was successful and there was no recurrence on follow up (mean 17
months).

Catecholaminergic Polymorphic Ventricular Tachycardia (CPVT) causing VF

RFA was successfully done in a case of CPVT with VF, the site of origin of VPCs being
the Purkinje network. On follow up, there was no recurrence of VF (mean 2 yrs)'.

Other causes of VF

Sanders® reported a case, in 2004, in which a girl with an unclassified left ventricular
repolarization syndrome with recurrent VF was subjected to EPS with the intent of doing RFA,
but due to inability to map due to frequent multiple VPCs, RFA could not be done. Two cases of
infiltrative amyloidosis of the heart leading to VF were subjected to RFA by Mlcochova.'* In
one case, the site of origin of the culprit VPCs was the Purkinje network while in the other, it
was the posterior fascicle. In both cases, the trigger could be ablated, with no recurrence on
follow up. Li™ reported RFA for VF after aortic valve repair, while Sanders!® reported RFA for
VF after aortic valve replacement. In both cases, the sites of origin of the inciting VPCs were in
the Purkinje network and could be successfully ablated.

Conclusions
Thus, it can be seen that in most cases, with careful technique, VF can be safely ablated.

In most cases, there is no recurrence of VF, even on long term follow up. Successful RFA for
VF decreases the frequency of ICD shocks, thus improving the quality of life of the patient and
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also the longevity of the ICD. Even though presently RFA is done in VF mainly to decrease the
frequency of ICD shocks, future perfections of the technique may obviate the need for an ICD
altogether.

References

1. Haissaguerre et al. Mapping and Ablation of Idiopathic Ventricular Fibrillation. Circulation
2002;106;962-967.

2. Yu CC et al. Successful radiofrequency catheter ablation of idiopathic ventricular fibrillation
presented as recurrent syncope and diagnosed by an implanted loop recorder. International
Journal of Cardiology 2006; 110: 112 — 113.

3. Kohsaka S et al. Idiopathic ventricular fibrillation successfully terminated by radiofrequency
ablation of the distal Purkinje fibers. Pacing Clin Electrophysiol. 2007;30:701-4.

4. Saliba W et al. Ventricular fibrillation: ablation of a trigger? J Cardiovasc Electrophysiol.
2002;13:1296-9.

5. Takatsuki S et al. Catheter ablation of a monofocal premature ventricular complex triggering
idiopathic ventricular fibrillation. Heart. 2001;86:E3.

6. Betts TR et al. Radiofrequency ablation of idiopathic ventricular fibrillation guided by
noncontact mapping. J Cardiovasc Electrophysiol. 2004 ;15:957-9.

7. Srivathsan K et al. Treatment of ventricular fibrillation in a patient with prior diagnosis of
long QT syndrome: Importance of precise electrophysiologic diagnosis to successfully ablate the
trigger. Heart Rhythm 2007;4:1090-1093.

8. Tanimoto K et al. Successful radiofrequency ablation of PVCs from the tricuspid annulus
triggering idiopathic nocturnal ventricular fibrillation. Heart Rhythm, 2006;3 (Suppl): S4.

9. Bansch D et al. Successful Catheter Ablation of Electrical Storm After Myocardial Infarction.
Circulation 2003;108;3011-3016.

10. Enjoji Y et al. Catheter Ablation for an Incessant Form of Antiarrhythmic Drug-Resistant
Ventricular Fibrillation After Acute Coronary Syndrome. PACE 2006; 29:102-105.

11. Marrouche NF et al. Mode of Initiation and Ablation of Ventricular Fibrillation Storms in
Patients With Ischemic Cardiomyopathy. J Am Coll Cardiol 2004;43:1715-20.

12. Takahashi Y et al. Ventricular fibrillation initiated by premature beats from the ventricular
myocardium not associated with the Purkinje system after myocardial infarction. Heart Rhythm
2008;5: 1458-1460.

13. Sanders P et al. Mapping and ablation of ventricular fibrillation. Minerva cardioangiol
2004;52:171-81.

14. Darmon JP et al. Radiofrequency ablation of ventricular fibrillation and multiple right and
left atrial tachycardia in a patient with Brugada syndrome. J Interv Card Electrophysiol.
2004;11:205-9.

Indian Pacing and Electrophysiology Journal (ISSN 0972-6292), 8 (4): 238-241 (2008)



Jayachandran Thejus, Johnson Francis and Michel Haissaguerre, 241
“Radiofrequency Ablation In Ventricular Fibrillation”

15. Nakagawa E et al. Successful radiofrequency catheter ablation for electrical storm of
ventricular fibrillation in a patient with Brugada syndrome. Circ J. 2008;72:1025-9.

16. Haissaguerre M et al. Mapping and Ablation of Ventricular Fibrillation Associated With
Long-QT and Brugada syndromes. Circulation 2003;108;925-928.

17. Szumowski L et al. Ablation of a catecholaminergic polymorphic VT and VF originating
from Purkinje fibers - a case report. Kardiol Pol. 2007;65:319-26.

18. Mlcochova H et al. Catheter ablation of ventricular fibrillation storm in patients with
infiltrative amyloidosis of the heart. J Cardiovasc Electrophysiol. 2006;17:426-30.

19. Li YG et al. Catheter ablation of frequently recurring ventricular fibrillation in a patient after
aortic valve repair. J Cardiovasc Electrophysiol. 2004;15:90-3.

Indian Pacing and Electrophysiology Journal (ISSN 0972-6292), 8 (4): 238-241 (2008)



	Radiofrequency Ablation In Ventricular Fibrillation

